Surgical treatment for anorectal malformations may lead to chronic constipation or stool incontinence. The first condition is mostly linked to an abnormal dilation of rectum and sigma and it is primarily managed with medical therapy (laxatives, diet and enemas). When medical therapy fails to improve the symptoms, a surgical resection of the dilated colon is advocated. When performing the procedure it is mandatory to consider all the previous operations the patient undergone. We present a laparoscopic left emicolectomy for an extremely dilated megarectosimoid after posterior sagittal anorectoplasty in childhood for a recto-urethral fistula. (www.actabiomedica.it)
Introduction
Severe constipation associated with occasional soiling is among the principal complications ollowing posterior sagittal anorectoplasty (PSARP) for anorectal malformations (ARM) in children (1) . A megarectosigmoid (MRS) is often the leading cause for this condition (2) . For cases refractory to medical bowel management (BM) (laxatives, diet and enemas) a resection of the dilated bowel is needed (1) (2) (3) . For this kind of interventions the laparoscopic approach is gaining consensus in young patients like it did in adults in the last decades (4) (5) (6) .
Case report
A 19 year old boy of North African origins came complaining of severe constipation associated with encopresis. He was born by spontaneous delivery at 37 weeks with a recto-urethral fistula associated with anterior ipospadia. No renal anomalies or vertebral defects had been shown. A colostomy had been performed the very same day of birth and after 5 months the baby underwent a posterior sagittal anorectoplasty. Four months after that an anoplasty had to be performed for rectal prolapse. At the age of 11 months colon recanalization was done but 20 months later the baby needed a new operation for rectal prolapse which necessitated an anoplasty. At the same time a right orchidopexy for cryptorchidism was done. Sixty days later the hypospadias was repaired performing an urethroplasty following the Thiersc-Duplay's technique. At the age of 7 year old a second PSARP, combined with colostomy, was needed due to rectal mucosal prolapse. Three months later the colostomy was closed by termino-terminal manual anastomosis.
From the age of 16 the boy, who had been following the BM program discontinously, started complaining about difficult hard stools evacuation and fecal incontinence; a barium enema showed a really dilated distal colon. After bowel disimpaction, the condition was treated with daily BM with Peristeen® transanal irrigation. After 3 years, for lack of symptoms im-provement, a new barium enema was done ( Fig. 1 ) which demonstrated the persistence of dilation of the rectum and the distal colon, hence we decided to submit the patient to surgical therapy.
The patient underwent a laparoscopic left emicolectomy with primary reanastomosis and temporary loop colostomy.
In modified lithotomy position we carried out a laparoscopic approach. Revision of the abdomen showed extremely dilated sigmoid colon and rectum and a descending colon with a normal caliber. The inferior mesenteric vein was transected at its termination close to the Treitz ligament. For all the previous surgical operations, to guarantee a satisfactory blood inflow to the rectal stump, we divided the left colic artery and the sigmoid arteries sparing the superior rectal artery.
The splenic flexure was lowered and the left colon was released from its parietal attachment.
The rectal dissection was performed till the medium rectum which was transected with a linear stapler.
Through a mini Pfannenstiel incision the descendent colon was extracted and transected where his caliber was normal. With a circular stapler a Knight and Griffen colo-rectal mechanic anastomosis was performed after reinduction of pneumoperitoneum.
The surgical operation was concluded performing a loop colostomy. The recovery was uneventful and the patient was discharged after 8 days.
The pathological examination of the specimen showed a normal colon without any ganglion abnormality.
One month later a barium enema (Fig. 2 ) displayed no anastomosis leakage or stenosis. A dilated residual rectum with change of caliber at the anastomosis was still present. The loop colostomy was reversed 3 month after the colectomy.
At one year follow-up no more soiling was reported and evacuations were constant. Only occasionally an enema was needed to clean the bowel. 
Discussion
The worldwide incidence of ARM is 2-6 per 10,000 liveborn infants, nevertheless a slight variability exists between countries (7) . A rectourethral fistula is the most common anorectal malformations in males, who are also lightly more affected by these kind of anomalies. Rectovestibular fistula is the most frequent defect in females (8) .
Treatment options for surgical management of anorectal malformations include a colostomy followed by delayed repair of the defect or, in selected cases, a single stage procedure (9) . Posterior Sagittal Anorectoplasty, introduced by DeVries and Pena, became the standard of care for dealing with ARM (10, 11). Recently, laparoscopically assisted anorectal pull-through (LAARP) has gained consensus for high-type ARMs (8, 12) . No statistical difference in incidence of rectal prolapse is demonstrated between PSARP and LAARP (13) .
To evaluate surgical outcome, voluntary bowel movement, soiling and constipation are considered as main parameters. After PSARP the principal complications are represented by chronic constipation, with overflow incontinence, or stool incontinence. The former due to impaired rectal motility, the latter to incompetence of anorectal sphincters (1).
The first step to manage these symptoms is represented by BM which had been shown to be able to significantly improve this weary condition (14, 15) . Moreover Borg et al found an improvement in bowel functional outcome with age, probably related to delayed maturation of enteric neurons (16) ; nevertheless these children do not achieve the level of healthy children: dilation of rectum and sigma is among the factors which weaken such improvements (2, 11, 17) . The average prevalence of MRS is 33% (2) . In addition, multiple operations are associated with a worse level of continence (17) .
When the constipation is unmanageable with BM a partial rectal resection or even a sigmoidectomy may be needed (1) (2) (3) , even if recent studies showed a similar functional outcome in children treated either with surgery or BM, thanks to improvement with age of MRS (2) . The dilation degree determines the extent of colon resection needed. Furthermore Borg et al demonstrated no new dilatation after surgery but some grade of BM was still needed (2) .
In our case, in performing the left emicolectomy, the blood supply of the rectum was uncertain due to the multiple operations the patient had undergone. We were thus forced to save the superior mesenteric artery and to divide the left colic artery and all the sigmoid branches in order to maintain a reliable arterial flow to the rectum through the superior rectal artery.
Although Lambrecht et al showed the presence of normal superior and inferior rectal arteries in almost all ARM animal models (18) in performing surgery for constipation it is advised to check the arterial supply of the pulled-through colon (2, 3) .
As shown in other studies (2) the histological finding of our specimen shows a normal colonic wall.
Although bowel functional outcome, and MRS, seem to improve with age, nevertheless in some cases such a progress may not be satisfactory. Surgical resection of the dilated bowel is therefore unavoidable in these cases to grant resolution of symptoms and a good quality of life. It is our believe that a left emicolectomy, instead of a limited sigmoidectomy, guarantees a better functional long-term result, keeping in mind that a great carefulness must be taken in account performing this operation to avoid accidental damages to inferior mesenteric nerve plexus.
By now the laparoscopic approach has gained consensus in treatment of severe constipation thanks to a reduction of postoperative pain and a shortening of recovery (5), what's more it allows a better cosmetic results which, standing the same functional outcome, may have a great value in a young patient like the one we treated. However, standing the technical difficulties linked to the enormous MRS filling the abdomen and the multiple surgical operations the patient previously underwent, advanced laparoscopic skills are obviously needed to safely perform such an intervention.
Conclusions
Standing the advantages brought by laparoscopy in abdominal surgery, this approach should always be taken into account in choosing the suited therapy for MRS. Considering both previous surgical operations and the skill level of the surgeon, the intervention and the extent of resection should be tailored on each specific case. Furthermore a great care must be taken regarding the residual blood supply of the rectum.
